The genus Streptomyces belongs to the family Streptomycetaceae. Aerobic, Gram-stain-positive, non-acid-fast bacteria that form extensively branched substrate and aerial mycelia which form chains of many spores. The cell-wall contains LL-diaminopimelic acid (LL-DAP). Fatty acids are of the iso/ anteiso branched type and the major menaquinone has nine hexa-and octa-hydrogenated isoprene units [1] and phospholipid type II [2] . Most strains have been isolated from soil but they have also been isolated from a range of diverse environments such as marine, compost, desert, hot springs and plant samples. Over the past ten years, there have been many strains of members of the genus Streptomyces which have been isolated from various plants as endophytes and some of them have been identified as representing novel species: Streptomyces alni was isolated from Alnus nepalensis [3] . Streptomyces phytohabitans was isolated from Curcuma phaeocaulis [4] . Streptomyces endophyticus was isolated from Artemisia annua L. [5] . Streptomyces halophytocola was isolated from Tamarix chinensis [6] . Streptomyces kebangsaanensis was isolated from an ethnomedicinal plant in Malaysia [7] . Streptomyces oryzae was isolated from stems of rice plants in Thailand [8] . Streptomyces bryophytorum was isolated from moss (Bryophyta) [9] . Streptomyces capparidis was isolated from Capparis spinosa L. [10] . Streptomyces polygonati was isolated from Polygonatum odoratum (Mill.) [11] .
Strain WES2
T was obtained from a project which aimed to study the biodiversity of endophytic actinobacteria from jasmine rice plants and their application as biocontrol agents and plant growth promoters. This project was funded by the Thailand Research Fund in 2012. WES2 T was isolated from stem samples of jasmine rice (Oryza sativa KDML 105) collected from the grounds of the Surin Rice Research Centre paddy field, Roi Et province, Thailand and surface sterilized by applying the method of Coombs and Franco [12] .
Crushed surface-sterilized stem tissue was placed onto HVA medium [13] . WES2
T emerged as a small colony from the stem tissue after incubation for 2 weeks at 37 C. In this paper, we describe the taxonomic position of this strain, including morphological, physiological, chemotaxonomic and phylogenetic characteristics. Polyphasic taxonomy indicated that this strain represents a novel species of the genus Streptomyces, for which the name Streptomyces roietensis sp. nov. is proposed. Extraction of genomic DNA from WES2 T , followed by amplification and sequencing of the 16S rRNA gene were carried out as described previously [12] . The resultant 16S rRNA gene sequence of WES2
T was analyzed using the EzTaxon-e server [14] and subsequently aligned with the 16S rRNA gene sequences of representatives of the related strains of the genus Streptomyces available from GenBank/ EMBL by using CLUSTAL X [15] with 'Streptosporangium subfuscum' NEAU-TWSJ13 as the outgroup. The phylogenetic trees were reconstructed using the neighbour-joining and maximum likelihood analysis algorithms with the software package MEGA version 6 [16] . The neighbour-joining algorithm [17] was calculated according to the Tamura-Nei model [18] . The Tamura-Nei model [18] was also applied in the maximum-likelihood analysis by using the SubtreePruning-Regrafting-Extensive (SPR level 5) program. The topology of the tree was evaluated by performing a bootstrap analysis based on 1000 replications [19] . T represented a member of this genus (Fig. 1) .
The maximum-likelihood tree indicated that WES2 T formed a cluster with a low bootstrap number with the closest neighbour, S. nogalater JCM 4799
T and other members: S. achromogenes subsp. rubradiris NBRC 14000 T , S. nodosus ATCC 14899
T , S. lavenduligriseus NRRL-ISP 5487 T , S. chilikensis RC 1830 T and S. eurythermus ATCC 14975 T (Fig. 1 ). The neighbour-joining tree indicated that WES2
T formed a distinct cluster from its closest neighbour and these other members of the genus (Fig. S1 available in the online Supplementary Material).
The phylogenetic position of WES2
T indicated clearly that this strain could be distinguished from other species of the genus with validly published names. Therefore, only the two most closely related type strains, S. nogalater JCM 4799 T and S. lavenduligriseus NRRL-ISP 5487 T , which shared the highest 16S rRNA gene similarity were selected for a sideby-side comparative study.
The level of DNA-DNA relatedness between WES2
T and its closest neighbours was determined according to the colorimetric microdilution plate method using biotinylated DNA [20, 21] . The DNA hybridization evaluation was carried out both by labelling the DNA of WES2
T and reciprocally by labelling the DNA of the type strains. The relatedness was T and S. nogalater JCM 4799 T was 28.8±1.7 and that with S. lavenduligriseus NRRL-ISP 5487 T was 28.0±1.8. These values were well below the 70 % cut-off point for recognition of genomic species [22] .
The G+C content of the DNA of WES2
T was determined by HPLC [23] to be 70.7 mol% which is within the range reported for other species of the genus with validly published names (68-78 mol%) by the Tm or HPLC method [1] .
The LL-isomer of diaminopimelic acid was detected by TLC using the method of Bousfield et al. [24] and whole-cell sugars were analyzed by the TLC method of Hasegawa et al. [25] . The whole-cell sugars included galactose, glucose and ribose. The phospholipid pattern was determined as described by Minnikin et al. [26] and Komagata and Suzuki [27] using 5 % ethanolic molybdophospholric acid, a-naphthol, ninhydrin, molybdenum blue reagent, Dragendorff reagent and periodate-Schiff spray. Lipids included diphosphatidylglycerol, phosphatidylethanolamine, phosphatidylglycerol, phosphatidylinositol and phosphatidylinositol mannosides, four unknown glycolipids, four unknown phospholipids and an unknown aminolipid (Fig. S2 ) which corresponded to phospholipid type II [2] . Extraction and purification of isoprenoid quinones was performed using the method of Minnikin et al. [26] with analysis of the samples by reverse phase LC-MS employing UV detection and electrospray mass spectrometry (ESI) as described by Kaewkla and Franco [28] . WES2
T contained MK-9(H 6 ) (39.4 %) and MK-9(H 8 ) (30.5 %) as the predominant menaquinone and small amounts of MK-9(H 4 ) (18.7 %) and MK-9(H 2 ) (11.3 %).
For the analysis of whole-cell fatty acids, WES2
T and the type strains of the two most closley species of the genus Streptomyces were grown for 7 days at 27 C in Tryptic Soya Broth (Oxoid) in an Erlenmeyer flask on a shaker at 150 r.p.m. and harvested by centrifugation. Washed cells (100 mg) were saponified, methylated and extracted and the fatty acid methyl esters (FAMEs) were determined by following the protocols described by Microbial Identification Inc. (MIDI) [29] . The Sherlock ACTIN6 software version 6.2B was used for analysis. The whole-cell fatty acid pattern of WES2
T was the iso/anteiso-branched type ( Table 1) . The major cellular fatty acids of this strain were anteiso-C 15 : 0 , iso-C 16 : 0 and anteiso-C 17 : 0 (31.0, 19.4 and 20.6 %, respectively) which was the same pattern as those of the related type strains but they were different in fatty acid composition. On the basis of this chemotaxonomic data, WES2
T was determined to be different from the two most closely related species of the genus Streptomyces.
Cultural characteristics of WES2
T and the type strains of the two most closely related species were observed on eight different media: ISP 2, ISP 3, ISP 4, ISP 5, ISP 7 [30, 31] , Bennett's agar, half-strength potato dextrose agar (HPDA) and nutrient agar (NA) [31] as described in Table S1 . Colour determination was based on the Methuen Handbook of Colour [32] . WES2
T showed cultural features typical of members of the genus Streptomyces, with substrate mycelium and aerial mycelium that were well developed in all media. Electron micrographs revealed that it formed Retinaculiaperti spores (approximately 1Â1 µm) with smooth surfaces (Fig. S3 ).
Physiological and biochemical characteristics of WES2
T , S. nogalater JCM 4799 T and S. lavenduligriseus NRRL-ISP 5487 T were studied in a side-by-side comparison. Acid production from 18 carbohydrates and decomposition of aesculin, hippurate, L-tyrosine, urea and uric acid were assessed according to the methods of Gordon et al. [33] . Hydrolysis of starch, assimilation of seven organic acids, utilization of four phenolic compounds as sole carbon sources and catalase production were analysed as described by Kurup and Schmitt [34] . Growth at different temperatures (4, 15, 27, 37, 45 and 55 C), pH between 4 and 10 (in 1 pH unit intervals) and NaCl concentrations (1, 3, 5, 10, 15 and 20 %, w/v) were evaluated after incubation at 27 C for 10-14 days on ISP 2 medium [34] .
Physiological properties of WES2
T and its closest phylogenetic neighbour, S. nogalater JCM 4799 T , were significantly iso-H-C 18 : 1 1.0 2.1 -
Cyclo-C 17 : 0 1.4 3.3 1.1 (Table 2 ). WES2 T could produce acid from Larabinose, cellulose, fucose, mannitol, methyl-D-glucopyranoside, sucrose and xylose while S. nogalater JCM 4799 T could not. S. nogalater JCM 4799
T could produce acid from meso-erythritol and trehalose but WES2
T could only produce acid weakly from trehalose and could not produce it from meso-erythritol. WES2
T could hydrolyze skim milk, use pyridine and toluene and assimilate L-lactate but S. nogalater JCM 4799 T could not. On the other hand, S. nogalater JCM 4799
T could use benzene and hydrolyze uric acid and urea but WES2 T could not. In addition, WES2
T could grow moderately with 5 % NaCl and at 45 C but S. nogalater JCM 4799 T grew weakly with 5 % NaCl and could not grow at 45
C.
WES2
T was tested for antimicrobial activity against bacterial leaf blight Xanthomonas oryzae KHWK 4.1_UBN_06. The antibacterial assay was modified from the cross streak method described by Williston et al. [35] and explained by Kaewkla and Kampapongsa [36] . WES2
T could strongly inhibit X. oryzae KHWK 4.1_UBN_06 in vitro.
On the basis of the results of this polyphasic study, isolate WES2
T is proposed to represent of a novel species of the genus Streptomyces, named Streptomyces roietensis sp. nov.
DESCRIPTION OF STREPTOMYCES ROIETENSIS SP. NOV.
Streptomyces roietensis (roi.et.en¢sis. N.L. masc. adj. roietensis relating to Roi-Et Province, Thailand the source of the plant from which the type strain was isolated).
Gram stain-positive, aerobic, catalase-positive. Growth occurs at between 15 and 45 C but good growth occurs between 27 and 37 C. Growth occurs between pH 5.0 and 10.0 but good growth occurs between pH 6 and pH 9.0. Can grow in the presence of 5 % (w/v) NaCl. Substrate mycelium develops well on all the media used with light to dark brown colour and aerial mycelia produce greenish grey or cream spores on the media used. Melanin pigments are produced on ISP 7. The mycelium (0.5 µm diameter) is extensively branched and forms chains of looped spores. A rod-shaped spore (0.8 µm diameterÂ1.1 µm length) is observed. Additionally, the whole cell fatty acid profile is shown in Table 1 and physiological properties are listed in Table 2 .
The type strain, WES2
T (DSM 101729=NRRL B-65344), is an endophytic actinobacterium isolated from the stem of a jasmine rice plant (Oryza sativa KDML 105) which grew in Thung Kura Rong Hai paddy field, Roi Et Province, Thailand. WES2
T can strongly inhibit bacterial leaf blight; X. oryzae KHWK 4.1_UBN_06 in vitro. The DNA G+C content of the type strain is 70.7 %.
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